A microspectrofluorometric study of the effect of anthralin, an antipsoriatic drug, on cellular structures and metabolism.
The microspectrofluorometric approach has been used to investigate in single living cells in culture fundamental questions raised by the use of anthralin, a potent antipsoriatic drug. This method allows fluorescence determinations on the intracellular fate of the drug as well as the recognition of structural and metabolic alterations induced by the drug. In the absence of demonstrable adduct formation with DNA, the antipsoriatic, i.e. antiproliferative effect of anthralin, has been attributed to its action at the level of mitochondria or at the level of glucose-6-phosphate dehydrogenase which initiates the pentose phosphate shunt (cf. its prominent role in nucleic acid synthesis). Upon addition of 2.3 to 23 microM anthralin to the L cell culture, the characteristic structure of the anthralin anion fluorescence spectrum is recognized almost immediately in the cytoplasm (much weaker in the nucleus) but disappears within minutes. The vital mitochondrial fluorescence probe dimethylaminostyryl-pyridinium-methyl-iodine reveals striking structural alterations of the mitochondria within 15 min after addition of the drug. At the same time, there is a stimulation of the transient NAD(P)+ reduction observed upon microinjection into the L cell of the Krebs' cycle substrate malate, or the pentose cycle substrate 6-phosphogluconate. Specially, the injection of the latter to anthralin-treated cells suggests that upon release of the mitochondrial control, there is a tremendous disruption of metabolic activity which could have profound consequences on the proliferative activity of the cell. These findings, while they open new possibilities for the intracellular evaluation of therapeutic agents, create also a challenge in understanding the complex and dynamic interrelationships between intracellular organelles and bioenergetic or biosynthetic pathways.